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SPEORCATION 

Conveying rod-lfke articles 

5 This invention relates to conveying rod-like 
articles, particularly cigarettes or other rod-like 
articles of the tobacco industry. 

In the tobacco Industry it is common to 
convey rod-like articles such as cigarettes or 

10 cigarette filter rods between machines or parts 
of a machine in a direction transverse to their 
lengths. It has become increasingly common 
to convey articles in this manner in multiple- 
layer stacks, typically from about 4 to 15 arti- 

15 cles in depth. Stack forming appartus in which 
a single-layer stream of transversely-movfng 
articles is formed into a multiple-layer stream 
is already known, for example from British Pa- 
tent Specifications Nos. 1453191 and 

20 2081664. Nonmally a stack of articles is 
formed from a single-layer stream of articles 
by reducing the conveying speed of the arti- 
cles. 

One aspect of the invention provides appa- 

25 ratus for conveying rod-like articles in a direc- 
tion transverse to their lengths, comprising 
first conveyor means for conveying a first 
stream of articles, second conveyor means ar- 
ranged downstream of the first conveyor 

30 means for receiving articles from the first 
stream and for conveying them In a second 
stream, further conveyor means for engaging 
rod-like articles at a position downstream of 
at least part of said first conveyor means and 

35 upstream of at least part of said second con- 
veyor means, means for driving said first con- 
veyor means at a first speed, means for driv- 
ing said second conveyor means at a second 
speed which Is lower than said first speed, 

40 and means for driving said further conveyor 
means at a speed whk:h is higher than said 
first speed. 

In a prefened arrangement the first stream 
comprises a single-layer stream of spaced arti- 

45 cles and the second stream comprises a multi- 
layer stream of articles in stack formation. The 
first and second conveyor means are prefera- 
bly connected by a path for articles arranged 
. so that the articles are generally progressively 

50 decelerated downstream of said position at 
which saki further conveyor means engages 
said articles. Progressive deceleration of the 
articles is believed to cause less degradation 
and damage to the articles than a sudden de- 

55 celeration. The articles are accelerated, how- 
ever, by the further conveyor means, prefera- 
bly at a position immediately downstream of 
at least a part of the first conveyor means 
which has a major influence on the speed of 

60 conveyance of tiie articles, to prevent exces- 
sive impact from articles conveyed by the first 
conveyor means and/or by the first conveyor 
means itself. Such impact has been found to 
be particularly damaging to delicate rod-like 

65 articles such as cigarettes. . 


The invention is particularly usefully applied 
in an arrangement where a third conveyor 
means is arranged for conveyance of articles 
between the first conveyor means and the 
70 second conveyor means. The speed of the 
third conveyor means may differ from and is 
conveniently slightly lower than the speed of 
the first conveyor means. Thus, in one pre- 
ferred arrangement the first conveyor means 
75 may comprise a fluted drum, the second con- 
veyor means may comprise an endless band 
stack conveyor, and the third conveyor means 
may comprise one or more endless bands 
passing around the periphery of the fluted 
80 drum in one or more circumferential grooves 
of such depth that the outer surface of the 
band or bands is at a similar level to the 
bases of the flutes of the dmm. The band or 
bands of the third conveyor means may ex^ 
85 tend from the fluted drum towards the second 
conveyor means and partiy define a path for 
articles conveyed between said first and sec- 
pnd conveyor means. The path may be de- 
fined in addition by said further conveyor 
90 means, which preferably comprises further 
band conveyor nieans spaced from said fluted 
drum and said third conveyor means. The fur- 
ther conveyor means and the third conveyor 
means may be spaced apart in an upstream 
95 portion by a distance which is slightiy less 
than the diameter of an article to be received 
from the fluted drum, and may be arranged to 
diverge in a downstream portion. Since in this 
arrangement the speed of conveyance of the 

100 further conveyor means is higher than that of 
the third conveyor means successive articles 
received from the fluted drum are accelerated, 
preferably by rolling, in said upstream portion. 
In genera), path defining means may extend 

105 between the first conveyor means and the 
second conveyor means, and may define, a 
divergent path portion. Such a path portion 
provides for progressive deceleration of the 
articles between the relatively high speed of 

1 10 the first (and further) conveyor means and the 
relatively low speed of the second conveyor 
means. The path defining means may include 
guide means for one or more band conveyors 
(which may comprise said further and/or said 

115 third conveyor means). The guide means may 
comprise one or more pulleys and/or one or 
more support surfaces for operative runs of 
band conveyors. The guide means may be ad- 
justable for height and/or angle of divergence 

120 (and irK:lination). 

The means for driving the first and/or the 
second and/or tf\e further conveyor means 
may include means for varying the speed of 
the respective means, and may for example 

125 include at least one variable speed transmis- 
sion. 

.An article flow controlling or impeding de- 
vice, which is preferably movable, may be 
provided in a downstream portion of a path 
130 for articles extending between the first con- 
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veyor means and the second conveyor means. 
Thus, such a device, which may be in the 
fonri of a reslliently-loaded relatively flexible 
flap or strip, may extend into or across the 
5 path but be displaceable by pressure of arti- 
cles advanced towards the second conveyor 
means. The back-pressure thereby created en- 
sures that the path remains relatively full of 
articles. This is particularly important where a 
10 diverging path is provided for the articles to 
facilitate progressive deceleration of the arti- 
cles. 

According to another aspect of the inven- 
tion a method of conveying rod-like articles in 

15 a direction transverse to their lengths com- 
prises conveying articles in a single-layer 
stream at a first speed, and receiving articles 
from said stream and conveying them in a 
multi-layer stream at a second speed which is 

20 lower than said first speed, articles from said 
single-layer stream being accelerated and con- 
veyed at a speed which is higher than said 
first speed before being received in said multi- 
layer stream. Preferably the articles are passed 

25 through a region in which they are progres- 
sively decelerated between speeds intermedi- 
ate said higher speed and said second speed. 

According to another aspect of the inven- 
tion apparatus for conveying rod-like articles in 

30 a direction transverse to their lengths includes 
first conveyor means for conveying a first 
stream of articles, second conveyor means ar- 
ranged downstream of the first conveyor 
means for receiving articles from the first 

35 stream and for conveying them in a second 
stream, said second stream being of greater 
height than said first stream, and means defin- 
ing a path for articles between said first con- 
veyor means and said second conveyor 

40 means, said path including a divergent portion. 
The mean distance between articles may pro- 
gressively reduce in said divergent portion. 

Preferably the path defining means includes 
at least one endless band conveyor. Means 

45 may be provided for driving said conveyor at 
a higher speed than the first conveyor means. 
The path defining means may include a first 
path portion having substantially parallel sides 
spaced by about the same distance as the 

50 diameter of an article to be conveyed and a 
second path portion with divergent sides. An 
article flow controlling or restricting device 
may be arranged in said path, to ensure that 
the path remains substantially full of articles. 

55 According to a further aspect of the inven- 
tion a method of conveying rod-like articles in 
a direction transverse to their lengths com- 
prises conveying articles in a single-layer 
stream at a first speed, and receiving articles 

60 from said stream and conveying them in a 
multi-layer stream at a second speed which is 
lower than said first speed, the mean distance 
between anicles being controlled and progres- 
sively reduced during deceleration between 

65 said first and second speeds. 


The invention will be further described, by 
way of example only, with reference to the 
accompanying diagrammatic drawing, which 
shows a conveyor arrangement for filter ciga- 
70 rettes. 

A rotatable fluted drum 10 is arranged at 
the downstream end of a filter cigarette as- 
sembling machine and receives filter cigarettes 
12 from an upstream fluted drum 14. The 

75 flutes 16 of the drum 10 are provided with 
suction from a stationary manifold 17 to retain 
the cigarettes 12 in the flutes on part of the 
path of the drum, and an arcuate guide 18 
extends around a corresponding part of the 

80 drum. The drum 10 is formed with laterally 
spaced peripheral grooves 20 in which run a 
pair of endless bands 22. Only one groove 20 
and band 22 are visible in the drawing. The 
bands 22 pass around part of the drum 10 
85 and also around spaced pulleys 24, 26. The 
base diameter of the grooves 20 and the 
thickness of the bands 22 are such that the 
outer surface of the bands on the drum 10 
are level with the bases of the flutes 16. The 
90 spacing of the bands 22 in relation to the 

axial position of the cigarettes 12 on the drum 
10 is such that the bands 22 are equidistant 
from the ends of the cigarettes. 
The run of the bands 22 between the upper 
95 part of the drum 10 and the pulley 24 ex- 
tends generally horizontally. A further pair of 
laterally spaced endless bands 28 extends 
above this run and passes around spaced pul- 
leys 30, 32. The pulley 32 is set at a slightly 

100 higher level than the pulley 30. A backing 

plate 34 extends between the pulleys 30 and 
32 and defines the path of the lower mn of 
the bands 28. The plate 34 includes a first 
surface 34a and a second surface 34b which 

105 is slightly inclined to the first surface. The 
plate 34 is mounted by means of adjustable 
slot and pin arrangements 36, so that its 
height and inclination can be varied. 
A strip 38 of semi-flexible plastics material, 

110 such as MELINEX, extends downwardly from 
between the bands 28 adjacent the pulley 32. 
The strip 38 may be fixed or pivoted at one 
end at a position 40 and may be slightly re- 
siliently urged towards the pulley 24. Attached 

115 to the other end of the strip 38 is a further 
strip 42 of rather more flexible material, such 
as chainmail or TISS-metal. 

An inclined deadplate 44 is located below 
the pulley 32 and adjacent the pulley 24. Im- 

1 20 mediately below the lower end of the dead- 
plate 44 is the upper run of a horizontal band 
conveyor 46, which passes around a pulley 
48. A pivoted sensor arm 50 connected to a 
rotary regulator 52 is arranged above the cor>- 

125 veyor 46 adjacent the pulley 32. 

A prime mover 54, which may be a main 
motor of the filter cigarette assembling ma- 
chine, is connected for drive of the drum 10 
by a transmission 56 which includes a drive 

130 ratio device (e.g. a gearbox) 58. Similarly, the 
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pulley 32 is connected to the prinr>e mover 54 
by a transmission 60 including a drive ratio 
device 62, and the pulley 48 is connected to 
the prime mover by a transmission 64 includ- 
5 ing a drive ratio device 66. Each of the de- 
vices 58, 62, 66 may be fixed or variable 
ratio devices. The device 66 includes pro- 
vision for control in response to signals ob- 
tained on a line 68 from the sensor regulator 

10 52. For example, the device 66 may incorpor- 
ate a clutch or means for proportionally 
changing the ratio of the transmission 64. 

The transmissions 56^ 60, 64 may comprise 
any conventional drive means, e.g. gears, 

15 sprockets and chains, and/or timing belts and 
suitable pulleys. It should be noted that a simr 
pie timing belt passing around pulleys having 
suitable teeth engaging the belt constitutes a 
transmission including a fixed ratio device. 

20 As an ahemative to the transmission 60, 
particulariy where a fixed ratio transmission is 
required, the drive for the pulley 32 may be 
taken from the drum 10 or, more conveni- 
entiy, from the pulley 24, as indicated by the 

25 altemative transmission 70> 

The bands 22, 28, 46, may be plain on 
both surfaces or may incorporate drive teeth 
for engagement with a respective pulley or 
drum. In a preferred arrangement the bands 

30 22 and 28 are plain and the band 46 includes 
drive teeth. In addition, the band 46 could 
include protrusions on its upper surface to 
provide increased traction and more positive 
conveyance of the cigarettes. 

35 In operation, cigarettes are received on the 
dmm 10 from the dmm 14 and conveyed in 
the flutes 16 around the part of the dmm 
surrounded by the guide 18, being retained in 
the flutes by suction supplied from the mani- 

40 fold 17. At the upper part of the dmm 10 the 
5 spadng between the bands 22 running in 
the grooves 20 and the lower mn of the 
bands 28 beneath the surface 34a of the 
backing plate 34 is very slightiy less than the 

45 diameter of a cigarette. 12, so that each ciga- 
rette is gripped between the bands 22 and 
28. The parts of the bands 28 backed by the 
surface 34a are substantially parallel to the 10 
runs of the bands 22 extending from the dmm 

50 10 to the pulley 24. The speed of the bands 
22 is very slightiy less than that of the ciga- 
rettes 12 being conveyed in the flutes 16: this 
is because the bands 22 are conveyed by the 
dmm 10 at a radial distance which is less 

55 than that at which the centres of the ciga- 
rettes 12 are conveyed. 15 The speed of the 
bands 28, as set by the transmission 60, is 
greater than that of the bands 22, preferably 
by 10-15%. Consequently, some rolling and 

60 acceleration of dgarettes 12 occurs subse- 
quent to initial engagement between the 
bands 22 and 28. This ensures that cigarettes 
12 leaving the flutes 16 are not subject to 
impact or pressure from 20 the upper rear 

65 surfaces of the flutes 16 or from following 


cigarettes 12, both of which are moving faster 
than the bands 22. 

Downstream of the surface 34a the bands 
22 and 28 diverge slightly, as the bands 28 

70 follow the slightiy inclined surface 34b, As a 
consequence of this divergence the drive im- 
parted to the cigarettes 12 is reduced, parti- 
cularly that from the bands 28, so that, the 
speed of conveyance of the cigarettes 12 is 

75 correspondingly reduced at least to that of the 
bands 22. It will be appreciated that increase 
or decrease of speed of the cigarettes 12 
brings about a corresponding increase or de- 
crease in the spacing of the cigarettes. 

80 The strips 38 and 42 constitute an obstruc- 
tion in the path of the cigarettes 12 and serve 
to reduce their speed in a direction generally 
parallel to the bands 22 and 28. In addition, 
the cigarettes on the conveyor 46 are in mutti- 

85 layer stack formation and consequently travel 
much more slowly than the dgarettes on the 
dmm 35 10. A typical speed ratio would be 
12:1 with a multi-layer stack of average height 
of four cigarettes. As a result of the obstmc- 

90 tion caused by the strips 38 and 42 and the 
slower conveyance speed on the conveyor 46 
a region 72 just beyond the ends of the 
bands 22, 28 and above the conveyor 46 
contains dgarettes which are moving more 

95 slowly than those between the upstream 
paths of the bands 22, 28. In use, therefore, 
cigarettes in this stack forming region 72 pre- 
sent a major obstmction to cigarettes issuing 
from the bands 22, 28. Cigarettes 12 are 
100 therefore retarded in the divergent region be- 
tween the bands 28 passing over the surface 
34b and the bands 22. As shown in the 
drawing, the mean spacing between dgarettes 
12 is progressh/ely reduced from the start of 
105 the surface 34b to the downstream end of 
the bands 22, 28 (and also through the region 
72 onto the conveyor 46). The progressive 
divergence of the bands 22, 28 results iri pro- 
gressive deceleration of the cigarettes up- 

110 stream of the stack forming region 72. The 
strips 38 and 42 help to continue the progres- 
sive deceleration through the stack forming re- 
gion 72, Progressive speed reduction reduces 
severity of impact, and therefore also reduces 

115 degradation, of the cigarettes 12; 

The position of the plate 34 is determined 
by the mounting arrangements 36. The plate 
34 is preferably positioned so that it projects 
beyond a straight line passing between the 

120 lower surfaces of pulleys 30, 32. It will be 
noted ttiat the plates 34 have tapered sur- 
faces 74 at each end to allow this. The incli- 
nation of the plate 34 is preferably set so that 
the surface 34a is parallel to the bands 22, 

125 but this surface could diverge slightiy from the 
bands 22 in a similar way to the surface 34b. 
The plate 34 could be replaced by one or 
more other plates (the inclinations and heights 
of which may be separately adjustable), or by 

130 a plate having drfferentiy inclined surfaces or a 
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flat surface. 

The position of the pulley 30 and/or the 
pulley 32 could be adjustable. The upper 
bands 28 could be horizontal (or inclined on a 
5 relatively straight path) and the bands 22 
could be made to diverge, possibly by use of 
a suitable adjustable guide plate located be- 
tween the drum 10 and the pulley 24. Means 
for adjusting the position and inclination of 

10 both bands 22 and 28 could be provided. 

The speed of the conveyor 46 is governed 
by the transmission 64 and is related to the 
speed of the drum 10 to produce a stack of 
the required average height. Thus the rati! of 

15 the devices 58 and 66 may be set to values 
which produce a 12:1 speed ratio between 
the peripheral speeds of the drum 10 and the 
linear speed of the conveyor 46. Minor cor- 
rections of the speed of the conveyor 46, to 

20 achieve a more uniform stack height, are 
made by adjustment of the variable ratio de- 
vice 66 by signals from the sensor 50 on the 
line 68. 

One or both of tne pairs of bands 22 and 

25 28 could be replaced by single relatively wide 
bands arranged centrally relative to the ciga- 
rettes 12. Similarly, the band of conveyor 46 
could be replaced by laterally spaced bands. 
In the arrangement shown in the drawing, 

30 the bands 22 are driven by contact or en- 
gagement with the drum 10. Clearty, drive 
could be derived additionally or alternatively 
from one or both of the pulleys 24, 26. In a 
further alternative arrangement the bands 22 

35 pass around rings 25 which are substantially 
coaxial with the drum 10 so that the speed of 
the bands 22 may be controlled separately 
from that of the drum 10. The rings could 
themselves be driven but are preferably freely 

40 rotatable relative to the drum 10. In this way 
the bands 22 may be driven at a speed which 
is equal to or greater than the linear speed 30 
of the centres of the cigarettes 12 on the 
drum 10. The bands 28 may be driven at the 

45 same speed as the bands 22. Alternatively, 
the bands 28 could be driven faster than the 
bands 22, in which case operation of this al- 
ternative arrangement would be similar to that 
of the arrangement shown in the drawings, or 

50 slower than the bands 22, 35 provided that 
the resultant speed of the cigarettes conveyed 
between the bands 22 and 28 would be suffi- 
cient to avoid problems caused by impact of 
following cigarettes and/or the rear face of a 

55 flute 16. 

CLAIMS 

1 . Apparatus for conveying rod-like articles 
in a direction transverse to their lengths, in- 

60 eluding first conveyor means for conveying a 
first stream of articles, second conveyor 
means arranged downstream of the first con- 
veyor means for receiving articles from the 
first stream and for conveying them in a sec- 

65 ond stream, said second stream being of 


greater height than said first stream, and 
means defining a path for articles between 
said first conveyor means and said second 
conveyor means, said path Including a 

70 divergent portion. 

2. Apparatus as claimed in claim 1, wherein 
said path defining means Is arranged so that 
the mean distance between articles progres- 
sively reduces in said divergent portion. 

75 3. Apparatus as claimed in claim 2, wherein 
the path defining means includes at least one 
endless band conveyor. 

4. Apparatus as claimed in claim 3, includ- 
ing means for driving said endless band con- 

80 veyor at a higher speed than the first con- 
veyor means. 

5. Apparatus as claimed in any of claims 1 
to 4, wherein the path defining means In- 
cludes a first path portion having substantially 

85 parallel sides spaced by about the same dis- 
tance as the diameter of an article to be con- 
veyed and a second path portion with 
divergent sides. 

6. Apparatus as claimed in any of claims 1 
90 to 5, further Including an article flow control- 
ling device arranged in said path to nr^intatn 
the path substantially full of articles. 

7. A method of conveying rod-like articles 
in a direction transverse to their lengths, com- 

95 prising conveying articles In a single-layer 
stream at a first speed, and receiving articles 
from said stream and conveying them in a 
multi-layer stream at a second speed which is 
lower than said first speed, in which the mean 
100 distance between articles is controlled and 
progressively reduced during deceleration be- 
tween said first and second speeds. 

8. Apparatus for conveying rod-like articles, 
substantially as herein described with partlcu- 

105 lar reference to the accompanying drawing. 

9. A method of conveying rod-^lke articles, 
substantially as herein described with particu- 
lar reference to the accompanying drawing. 
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